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, $C^{*}$- $A$ $T$ $\gamma$
. , $m$ ,
$A^{(m)}=\{a\in A|\gamma_{t}(a)=e^{1mt}a\}$
$A$ $m$ . $A^{(m)}$ $A$ , $A$
. $C^{s}$- $A$ 1 state . $\beta$
.




, $\varphi$ $\gamma$- , $x\in A^{(m)},$ $y\in A^{(n)}$ $m\neq n$ , $\varphi(xy^{*})=$
$\varphi(y^{t}x)=0$ $\varphi$ $A^{(0)}$ $0$ $A$
.
, $\beta=0$ , $\beta$-KMS state $A$ $\gamma$ tracial state ( 1
) .
2.2 CP
Pimsner , , ,
$C^{*}$- .
80
$A$ $\iota\overline{\pi}$ $\text{ ^{}\prime}\supset C^{*}$-
$,$
$X$ \epsilon \Re W
$\ovalbox{\tt\small REJECT}$
g &\mbox{\boldmath $\tau$}6. $X\cross X$ $A$ $(x|y)_{A}$
$B_{a}^{\theta}A\{E$ $ffi$ $\mathfrak{l}h\backslash *p_{\backslash ffi)at-\mathcal{D}_{}^{\vee}g\text{ }*\text{ }}^{\theta}$ .
(1) $(x|y)_{A}$ $x$ \mbox{\boldmath $\nu$}\\mbox{\boldmath $\tau$}E\pi \pi \nearrow \acute /, $y$ $a-C\ovalbox{\tt\small REJECT}\Psi\nearrow$ .
(2) $(x|y)_{A}=(y|x)_{A}^{*}$ .
(3) $(x|x)_{A}\geq 0,$ $(x|x)_{A}=0$ $x=0$ .
$X$ $A$ , $X$ $A$ $ffil^{i}$ $X$ $A$ ,
$l\backslash$ $k$ $\cdot$ .
(1) $(x|ya)_{A}=(x|y)_{A}a,$ $(xa|y)_{\mathcal{A}}=a^{*}(x|y)_{A}$
(2) $||x||=||(x|x)_{A}||^{1/2}$ $X$ .
(3) $\{(x|y)_{A}|x, y\in X\}$ $A$ $A$ .
, $X$ $A$ $A$ $A$- , $X_{A}$
.
$L(X)$ , $X$ $X$ $T$ , $(Tx|y)_{A}=(x|Sy)_{A}$ $S$
. $A$ $L(X)$ $\phi$ , $\phi(1)=1$
, $X$ A-A , A-A correspondence .





(1) $\alpha T_{x}+\beta T_{y}=T_{\alpha x+\beta y}$ , $x,$ $y\in Y$
(2) $T_{x}a=T_{xa}$ , $aT_{x}=T_{\phi(a)x}$ $x\in X,$ $a\in A$
(3) $T_{x}^{*}T_{y}=(x|y)_{A}$




1 . $\theta_{\xi,\eta}\in L(X)$ . $K(X)$ , $\theta_{\xi,\eta}$
. , .
$K(X)$ $j_{K}$ $j_{K}(\theta_{\xi,\eta})=T_{\xi}T_{\eta}^{*}$ , $*$-




$C^{*}$- $X$ Pimsner ,
$O_{X}$ .
$X,$ $A$ $\mathcal{O}_{X}$ , . $x\in X,$ $a\in A$
,
$\gamma_{t}(x)=e^{it}x$ , $\gamma_{t}(a)=a$
, $Ox$ $T$ $\gamma$ .
$\{x_{1}x_{2}\cdots x_{m}y_{\mathfrak{n}}^{*}\cdots yix_{i}, y_{j}\in X, a\in A\}$ , $O_{X}$
, . ,
$O_{X}^{(m)}= \{\sum x_{1}x_{2}\cdots x_{p}y_{q}^{*}\cdots y_{1}^{*}|x_{i}, y_{j}\in X, ,p-q=m\}$
$m$ .
2.3 Pimsner MCO KMS state
$X$ . $X_{A}$
$\{u\}_{i=1,2},\ldots$ . Perron-Robenius $F$ : $A^{*}arrow A^{*}$ ,
$F( \omega)(a)=\sum_{i=1}^{\infty}\omega((u:|a\cdot u:)_{A})$ , $\omega\in A^{*}$ , $a\in A$
. $\beta\geq 0$ , $F_{\beta}=e^{-\beta}F$ . ,
KMS state , .
Proposition 1. (Laca-Neshveyev [1 $1J$) $Ox$ $\beta$-KMS state $A$ tracial state $\tau$
, .
$(K1)$ $F_{\beta}(\tau)(a)=\tau(a)$ , $\forall a\in I_{X}$
$(K2)$ $F_{\beta}(\tau)(a)\leq\tau(a)$ , $\forall a\in A^{+}$
, $\mathcal{O}_{X}$ $A$ . $A$ $O_{X}$
.
$||F_{\beta}\Vert<1$ . $\tau_{0}=\tau_{1}-F_{\beta}(\tau)$ \langle . (K1) $\tau_{0}$ $I_{X}$ , $A/I_{X}$
tracial state .
$\psi_{\tau,\beta}=m_{\tau},\rho\sum_{n=0}^{\infty}F_{\beta^{\hslash}}(\tau)$
. $||F_{\beta}||<1$ . $m_{\tau,\beta}$ . $\psi_{\tau,\beta}$ , $A$
, (K1), (K2) , $Ox$ $\beta$-KMS state $\varphi_{\tau,\beta}$ .
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Proposition 2. $\Vert F_{\beta}\Vert<1$ , $\tauarrow\varphi_{\tau,\beta}$ $A/I_{X}$ tracial state $\mathcal{O}x$
$\beta$-KMS state . , ,
.
2.4
C*- KMS state , Pimsner .
, .
2.4.1 Cuntz-Krieger ff
$Enomot\triangleright Fujii$-Watatani ([3]) Cuntz-Krieger KMS state
, Pimsner . , , Pinzari-Watatani Yonetani
([13]) .




$S_{i}^{*}S_{j}=0$ $(i\neq j)$ , $S^{*}S_{i}= \sum_{j=1}^{n}B(i,j)S_{j}S_{j}^{*}$ .
. , Cuntz-Krieger .
Deflnition 3. $\{S_{1}, \ldots , S_{n}\}$ $C^{*}$- $B$ Cuntz-
Krieger , $O_{B}$ .
Cuntz-Krieger $O_{B}$ $C^{*}$- $X$ , KMS state
. $\Sigma=\{1, \ldots, n\}$ . $A=C(\Sigma)$ . $C=\{(i,j)|B(i,j)=1\}$ .
$X=C(\Sigma)$ . , .
(1) $(a\cdot f\cdot b)(i,j)=a(i)f(i,j)b(j)$ $a,$ $b\in A,$ $f\in X$ .
(2) $(f|g)_{A}(j)= \sum_{i,B(i,j)=1}\overline{f(i,j)}g(i,j)$ $f,$ $g\in X$ .
$a\cdot f=\phi(a)f$ .
$,$
$X$ $A-A$ . $(i,j)$
$\chi_{(i,j)},$
$i$
$\chi_{i}$ . $\{\chi_{(i,j)}|B(i,j)=1\}$ $X_{A}$
, .
$Ox$ $X$ Pimsner . $B$
Cuntz-Krieger . $T_{i}= \sum_{j,B(i,j)=1}\chi_{(i_{\dot{\theta}})}$ . $(p, q)$
83













, $\{T_{i}\}$ $B$ Cuntz-Krieger . ,,{T:} $A$ ,
$X$ , $Ox$ . , $Ox$ , Cuntz-Krieger
$O_{B}$ .





. $a=$ $(a_{1}, \ldots, a_{n}),$ $\mu=(\psi_{1}, \ldots, \psi_{n})$ . $\psi$ ,
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. $F^{*}$ $F$ ,
$(F^{*}\psi)(a)=\psi(F(a))$
$= \sum_{j}(\sum_{k}B(j, k)\psi_{k})a_{j}$
. , $F^{*}$ , $( \psi_{k})arrow(\sum_{k}B(j, k)\psi_{k})$ . $F^{*}\psi=\lambda\psi$
$\lambda$ , $B$ . ,





$C^{*}$- $N$ Cuntz- $O_{N}$ , CuntzKrieger
. Cuntz ,
.
$\Sigma=\{(i_{1},i_{2}, \cdots)|1\leq i_{p}\leq N\}$
( ) . $A=C(\Sigma)$ . $\sigma((i_{1},i_{2}, \cdots))=$




$[w]_{1}$ $w$ . $S_{i}$ $\{(\omega, \sigma(\omega))|[w]_{1}=i\}$ .
, $S_{i}S_{j}=\delta_{i,j}1$ , $\sum_{i=1}^{N}S_{i}S_{i}^{*}=1$ . $\{S_{1}\}_{i}$
Cuntz . , $S_{i_{1}}S_{i_{2}}\cdots S_{1_{m}}S_{i_{m}}^{*}\cdots S_{2}^{*}S_{1}^{*}$
, $m$ $(i_{1}, \cdots, i_{m})$
. , $\{S_{i}\}_{i=1}^{N}$ $A$ . , $\{S_{i}a|i=1, \cdots n,a\in A\}$ , $X$
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. , $Ox$ $n$ Cuntz $O_{\mathfrak{n}}$ .
, $F$
$\prime F(a)(w)=\sum_{w’\in\sigma^{-1}(w)}a(w’)$
. $F^{*}(\mu)=\lambda\mu$ $\Sigma$ (Huchi-nson )
, $\lambda=N$ . , Olsen-Pedersen ([12]) .
Cuntz $N$- .
Cuntz
, $C^{*}$ , .
3 Pimsner
3.1
$R$ 1 2 , $N=\deg R$ . $R$ , $\hat{\mathbb{C}}$
$\hat{\mathbb{C}}$ $N$ .
$(R^{n})_{n=1,2},\ldots$ $R$ iteration , $\hat{\mathbb{C}}$ ( ) . $R$
, $J_{R}$ . $R$
.
$R$ , $R$
. (20) $=0$ , $z_{0}$ 2 . $w_{0}$
. $z_{0}$ ,
, $R(z)=w_{0}+c(z-*)^{\mathfrak{n}}+\cdots$ $(c\neq 0),$ $n\geq 1$ , $n$ $e(a_{1})$ ,
$R$ . $z_{0}$ , $e($ $)\geq 2$ .
$B(R)$ $R$ , $C(R)$ $R$ .
, $\{R^{-n}($ $)|n=0,1,2, \cdots\}$ , $O^{-}($ $)$ .
$z_{0}$ $R$ , $E_{R}$
. Fatou . 2 .
, . , $z\simeq Rw$ $m,$ $n$
$R^{m}(z))=R^{n}(w)$ , $z$ $[z]_{R}$ . $O^{-}(*)\subset[z]_{R}$
.
Lemma 4. (Beardon Section $4\cdot 1$) $R$ , .
1. $E_{R}=\phi$ .
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2. $E_{R}$ $z_{0}$ . $[z_{0}]_{R}=\{z_{0}\}$ . $z_{0}=\infty$
, $R$ .
3. $E_{R}$ 2 $z_{0y}z_{1}$ . $[z_{0}]_{R}=\{q_{1}\},$ $[z_{1}]_{R}=\{z_{1}\}$ . $z_{0}=0,$ $z_{1}=\infty$
$R(z)=z^{d}$ ($d$ ) .
4. $E_{R}$ 2 , $z_{1}$ . $[z_{0}]_{R}=[z_{1}]_{R}=\{z_{0}, z_{1}\}$ . $z_{0}=0,$ $z_{1}=\infty$,
$R(z)=z^{-d}$ ($d$ ) .
, . $C^{*}$ $A$
$A=C(\hat{\mathbb{C}})$ . $C_{R}=\{(z, R(z))|z\in\hat{\mathbb{C}}\}$ , $R$ . $X_{R}=C(C_{R})$
,
$(a\cdot\xi\cdot b)(x,y)=a(x)\xi(x,y)b(y)$ , $a,b\in A,$ $\xi\in X$
A-A . ,
$( \xi|\eta)_{A}(y)=\sum_{x\in R^{-1}(y)}e(x)\overline{\xi(x,y)}\eta(x,y)$
, $\xi,\eta\in X,$ $y\in\hat{\mathbb{C}}$
$X_{R}$ $A$ . $e(x)$ , $y$
.
Proposition 5. $(X, A)$ $R$ $\hat{\mathbb{C}}$
$C^{*}$- , $I_{\chi}=C(\hat{\mathbb{C}}\backslash B(R))$ .
= R , $R$ $J_{R}$ $C(J_{R})$
$X(J_{R})$ . , $A_{J_{R}}=C(J_{R})$ ,
$C_{J_{R}}=\{(z, R(z)|z\in J_{R})\},$ $X_{J_{R}}=C(C_{J_{R}})$ . $X_{R}$ $A_{J_{R}}-A_{J_{R}}$
.
Proposition 6. $X_{R}$ A-A . , $X_{J_{R}}$
$A_{J_{R^{-}}}A_{J_{R}}$ .








, Perron-Robenius . ,
.
, $R(z)=z^{n}$ . $D=\{z\in \mathbb{C}|z|\leq 1\},$ $A=C(D),$ $C=$
$\{(z, z^{n})||z|\leq 1\},$ $X=C(C)$ , $X$ $A$ .
$[0, \infty)$ $r_{i}(x)$ .
$r_{i}(x)=\{\begin{array}{ll}1 \text{ } \leq x\frac{i}{L}x \frac{M}{2i}\leq x\leq\frac{L}{:}0 0\leq x\leq\frac{L}{2i}.\end{array}$
, $L$ . , $r_{0}(x)=0$ . $r_{i}(x)\leq r_{i+1}(x)$
,
$v_{i}(x)=(r_{i}(x)-r_{i-1}(x))^{1/2}$ .
.. , $1\leq P\leq n-1$ , $\mathbb{C}\backslash \{0\}$ $\xi_{p}(z)$
$\xi_{p}(z)=\frac{1}{\sqrt{n}}(\frac{z}{|z|})^{p}$
.
, $1\leq i,$ $1\leq p\leq n-1$ ,
$u_{1+(\mathfrak{n}-1)(i-1)+p}(z, z^{\mathfrak{n}})=\xi_{p}(z)v_{i}(|z|)$ ,
. , $C$ .
Proposition 8. $\{u_{k}\}_{k=1}^{\infty}$ , $X$ .
, 1 $n$ .
, $z\in B(R),$ $w=R(z)\in C(R)$ . $a,$ $b$ $U$ ,
$R(U)$ $w=z^{\mathfrak{n}}$ . $C=\{(z, R(z))|z\in U\}$




$a\in A=C(\hat{\mathbb{C}})$ , a .
$\tilde{a}(w)=\sum_{w\in R^{-1}(w)}a(z)$
88




$0Jf$ , $R(z)=z^{n}$ V $a$ ,
.
, $\mu$ $\mu$ $A$ , $\mu$
$a$ $\mu(a)$ . , (K1), (K2)
.
$(K3)$ $\mu(\tilde{a})=\mathscr{J}_{\mu}(a)$ $a\in C(\hat{\mathbb{C}}\backslash B(R))$
$(K4)$ $\mu(\tilde{a})\leq e^{\beta}\mu(a)$ $a\in C(\hat{\mathbb{C}})^{+}$
4.2
, $O_{R}$ $\beta$-KMS state .
$\mu$
$\hat{\mathbb{C}}$ , $z\in\hat{\mathbb{C}}$ , .
Lemma 10. $\hat{\mathbb{C}}$ $\mu$ $\beta$ $(K3),$ $(K4)$ , $\mu$
.
$(K3)’$ $e^{-\beta}\mu(\{R(w)\})=\mu(\{w\})$ , $w\ni B(R)$
$(K4)’$ $e^{-\beta}\mu(\{R(w)\})\leq\mu(\{w\})$ , $w\in\hat{\mathbb{C}}$
, KMS state .
Proposition 11. $\mu$ $\beta$ $(K3)_{f}(K4)$ . $\mu$
, $\beta>\log N$ .
$\beta>\log N$ . $A/I_{X}\simeq C(B(R))$ , $A/Ix$ tracial state $B.(R)$
. $w\in B(R)$ ,
$\mu_{\beta,w}=m_{\mu_{\beta.w}}\sum_{k=0}^{\infty}e^{-k\beta}\sum_{z\in R^{-k}(w)}\delta_{z}$
. $m_{\mu_{\beta,,\iota}}$, . $||F_{\beta}\Vert<1$ ,
. $O_{R}$ $\beta- KMS$ state $\varphi_{\beta,w}$ . $\beta-KMS$ state
$\{\varphi_{\beta,w}|w\in B(R)\}$ .
, $\beta=\log N$ Lyubich $\beta$-KMS state .
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. $(\mu_{n}^{y})_{\mathfrak{n}}$ $\mu\iota$ . $\mu_{L}$ Lyubich ,
$y$ . , $\mu_{L}$ Julia .
$G$ : $C(\hat{\mathbb{C}})arrow C(\hat{\mathbb{C}})$ ,
$G(f)(w)= \sum_{z\in R^{-1}(w)}e(z)f(z)$
. $G^{*}$ Perron-Frobenius $F$ , $\mu$
, $G(\mu)=F(\mu)$ . , Lyubich measure . Lyubich
,
$G^{*}( \mu_{n}^{x})=N\sum_{y\in R^{-1}(x)}\mu_{n+1}^{y}$
, $G^{*}(\mu^{L})=N\mu^{L}$ . , $F(\mu^{L})=N\mu^{L}$ .
Proposition 13. Lyubich $\mu^{L}$ $O_{R}$ log N-KMS state .
, KMS state .
Proposition 14. $\mu$ .
1. $\mu$ $\beta$ 6K $(K4)$ , $B(R)$ .
2. $\mu$ $\beta$ $(K3)$ , $B(R)\cup C(R)$ .
, . $\beta\neq\log N$ $\mu=0$ . $\beta=\log N$ , $\mu$
Lyubich .
$\mu$ (K3), (K4) $B(R)$ , $C(R)$
. (K3) $a\in C(\hat{\mathbb{C}})$ .
, .
, KMS state . ,
.
Proposition 15. $w_{1},$ $w_{2}$ $R$ .
, $\mu\rho_{w\text{ }}=\delta_{w_{1}},$ $\mu_{\beta,w_{2}}=\delta_{wz}$ $\beta\geq 0$ $O_{R}$ $\beta$-KMS state $\varphi_{\beta,w\iota}$ ,
$\varphi_{\beta,w_{2}}$ . $\beta=0$ , $\gamma$- tracial state .
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Proposition 16. $w_{1_{y}}w_{2}$ $R$ .
,
$\mu\beta,1=\frac{1}{e^{\beta}+1}\delta_{w_{1}}+\frac{e^{\beta}}{\dot{e}^{\beta}+1}\delta_{w_{2}}$ $\mu_{\beta,2}=\frac{e^{\beta}}{e^{\beta}+1}\delta_{w_{1}}+\frac{1}{e^{\beta}+1}\delta_{w_{2}}$
, $O_{R}$ $\beta$-KMS state $\varphi_{\beta,1}$ $\varphi\beta,2$
$\beta- KMS$ state . , $\beta=0$ $\gamma$ tracial state
, .
Proposition 17. $w_{1}$ . $\mu^{\beta,w_{1}}$ $\beta- KMS$ state .
$0\leq\beta<\log N$ .
2 . $\mu$ $\hat{\mathbb{C}}$ $\beta$
(K3),(K4) . $\nu=\mu-\mu\{z_{1}\}\delta_{z_{1}}-\mu\{z_{2}\}\delta_{z_{2}}$ .
$\nu$ $\beta$ (K3) . (K4) .
, $\nu$ $B(R)\cup C(R)$ , Proposition 14
$\beta\neq\log N$ $\nu=0$ , $\beta=\log N$ $\nu$ $\varphi^{L}$ .
.
Theorem 18. $R$ -
$\beta- KMS$-state , .
1. . $\beta=$ log $N$ , Lyubich KMS
state $\varphi^{L}$ . $\beta>\log N$ , $\{\varphi_{\beta,z}|z\in B(h)\}$ . $0\leq\beta<\log N$
.
2. 1 $z$ , $0\leq\beta<\log N$ , KMS-
state $\varphi_{\beta,z}$ 1 . $\beta=\log N$ , $\varphi^{L}$ $\varphi_{\beta,z}$ .
$\beta>\log N$ , $\{\varphi_{\beta,z}|z\in B(h)\}$ .
S. 2 $z_{1}z_{2}$ . $0\leq\beta<\log N$ , $\varphi_{\beta,z\iota}$
$\varphi_{\beta,z_{2}}$ . $\beta=$ log $N$ , $\varphi^{L},$ $\varphi\rho_{z_{1}},$ $\varphi\beta,z_{2}$ .
$\beta>\log N$ , $\varphi_{\beta,z_{1}}$ $\varphi_{\beta.z_{2}}$ .
4. 2 . $0\leq\beta<\log N$ $\varphi\rho_{1}$ $\varphi\rho_{2}$
, $\beta=\log N$ , $\varphi^{L}$ $\varphi_{\beta,1},$ $\varphi_{\beta,2}$ , $\beta>\log N$ ,
$\varphi\beta,1,$ $\varphi\beta,2$ .
, KMS state , ( ), ,
.
=. $O_{R}(J_{R})$ , . ,
C*\sim , .
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Theorem 19. $O_{R}(J_{R})$ $\beta$-KMS state , .
1. $0\leq\beta<\log N$ , $\beta- KMS$ state 1.
2. $\beta=\log N$ , KMS state $\varphi^{L}$ . $\varphi^{L}|c(J_{R})$ Lyubi$ch$
.
S. log $N<\beta$ , $\beta- KMS$ state , $B(R)$ .
Corporally 20. $J_{R}$ , $O_{J_{R}}$ $\beta- KMS$
state $\beta=\log N$ , Lyubich .
4.3
$\varphi$
$O_{R}$ $\beta-KMS$ state . $\varphi$ $c*$- $O_{R}$ GNS $\varphi_{\pi}$
. KMS state GNS
, . , $C^{*}$-
, .
Theorem 21. extreme KMS state .
1. $\varphi^{L}$ GNS , $III_{e^{-\beta}}$ .
2. $\varphi^{L}$ extreme KMS state $GNS$ , $I$
.
1 , , Lyub ,
,





, $C$ - ,
Pimsner KMS state .
, .
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$(\Omega, d)$ . $\gamma=(\gamma_{1}, \ldots, \gamma_{N})$ proper contractions ,
,
$c_{1}d(x,y)\leq d(\gamma_{i}(x),\gamma_{i}(y))\leq c_{2}d(x,y),$ $i=1,$ $\ldots,$ $N$, $\forall x,y\in K$
$0<c_{i}<1$ . $K$ $\gamma$
,
$K= \bigcup_{i=1}^{N}\gamma_{i}(K)$
. $\gamma$ , $K$ .
, .
$B(\gamma)=$ { $x\in K|x=\gamma_{j}(y)=\gamma_{j’}(y)$ for some $y\in K$ and $j\neq j’$ }
$C(\gamma)=$ { $y\in K|\gamma_{j}(y)=\gamma_{j’}(y)$ for some $j\neq j’$ }
$\gamma_{i}$ cograph $\gamma$ .
$\mathcal{G}=\bigcup_{i=1}^{N}\{(x,y)\in K^{2}|x=\gamma_{i}(y)\}$
$A=C(K),$ $X=C(\mathcal{G})$ . A-A $A$ .
$(a\cdot f\cdot b)(x,y)=a(x)f(x,y)b(y)$ , $a,b\in A,$ $f\in X$ $x,y\in K$
$( \xi|\eta)_{A}(y)=\sum_{i=1}^{N}\overline{\xi(\gamma_{i}(y),y)}\eta(\gamma_{1}(y),y)$ , $\xi,\eta\in X$ , $y\in K$
, $X$ A-A . Pimsner ,
$O_{\gamma}$ . , $I_{X}=C_{0}(K\backslash B(R))$ .
, Lyubich Huchinson
. $\overline{G}$ : $C(K)arrow C(K)$ ,
$\overline{G}(a)=\frac{1}{N}\sum_{*=1}^{N}a\circ\gamma_{1}$ , $a\in C(K)$
. Huchinson $\mu^{H}$ , $K$ $G^{*}$ ,
. Huchinson . Huchinson $O_{\gamma}$ log N-KMS state
$\varphi^{H}$ .
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Theorem 22. $\gamma$ proper contraction $K= \bigcup_{i=1}^{N}\gamma_{i}(K)$
. $B(\gamma)=\phi$ $B(\gamma)$ $y\in C(\gamma)$
$O(x)\cap C(\gamma)=\phi$ $x\in O(y)$ .
$O_{\gamma}(K)$ $\beta$-KMS state .
1. $0\leq\beta<\log N$ $\beta$-KMS state .
2. $\beta=$ log $N$ , Huchinson KMS state $\varphi^{H}$
.




Example 5.1. ( ) $K=[0,1],$ $\gamma_{1}(y)=(1/2)y,$ $\gamma_{2}(y)=1-(1/2)y$ .
. , $B(\gamma)=\{1/2\},$ $C(\gamma)=\{1\}$ . $O(1/2)\cap C(\gamma)=\phi$
.
$0\leq\beta<\log 2$ $\beta$-KMS state . $\beta=\log 2$ , KMS
state $\varphi^{H}$ . $\varphi^{H}|c([0,1])$ . log2 $<\beta$
,
$\mu_{\beta,1/2}=(1(-2e^{-\beta})\sum_{n=0}^{\infty}e^{-n\beta}\sum_{j_{n}\{j\iota,\cdots\prime\}\in\{1,2\rangle^{n}}\delta_{\gamma_{j}\cdots\gamma_{jn}(1/2)}$
log $\beta$-KMS state .
Example 5.2. (Sierpinski gasket) $\Omega$ $R^{2}$ 3 $c_{1}=(1/2, \sqrt{3}/2),$ $c_{2}=(0,0)$ ,
$c_{3}=(1,0)$ . $c_{1}c_{2}$ $b_{1},$ $c_{1}c_{3}$ $h,$ $c_{2}c_{3}$
. proper contraction $\tilde{\gamma}_{i}(i=1,2,3)$
$\tilde{\gamma}_{1}(x,y)=(\frac{x}{2}+\frac{1}{4},$ $\frac{y}{2}+\frac{\sqrt{3}}{4})$ , $\tilde{\gamma}_{2}(x,y)=(\frac{x}{2},$ $\frac{y}{2})$ $\tilde{\gamma}_{3}(x,y)=(\frac{x}{2}+\frac{1}{2},$ $\frac{y}{2})$ .
. $\alpha_{\theta}$ $\theta$ . $\gamma_{1}=\tilde{\gamma}_{1},$ $\gamma_{2}=\alpha_{-2\pi/3}\circ\tilde{\gamma}_{2},$ $\gamma_{3}=\alpha_{2\pi/3}\circ\tilde{\gamma}_{\theta}$
. $S$ , $\gamma=(\gamma_{1},\gamma_{2},\gamma_{3})$ . , $B(\gamma)=$
$\{b_{1}, b_{2}, k\}$ $C(\gamma)=\{c_{1},c_{2},c_{3}\}$ , .
$S$ , Sierpinski gasket ,
, . $\beta>\log 3$ ,
$\mu_{\beta,b_{k}}=(1-3e^{-\beta})\sum_{n=0}^{\infty}e^{-\beta n}\sum_{j_{1,\ldots\dot{O}\dot{\mathfrak{n}}}\in\{1,2,3\}}\delta_{\gamma_{j}:\cdots\gamma_{jn}(b_{k})}$
94
. $\varphi\{b_{k}\}$ $\mu\beta,b_{k}$ KMS state .
Proposition 23. $O_{\gamma}$ $\beta$-KMS state .
1. $\beta<\log 3$ , KMS state .
2. $\beta=\log 3$ , $\varphi^{H}$ , .
3. $\beta>\log 3$ , $\{\varphi\beta,b_{k}|k=1,2,3\}$ KMS state .
, , Sierpinski gasket , $h(z)=2z^{2}-1,$ $h(z)=$




. , $R(z)=z^{2}$ $R(z)=z^{8}$ , KMS state .
(2) , .
, $O_{X}$ Hilbert $C^{*}$- $C^{*}$
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